Absorption characteristics of model compounds from the small intestinal serosal surface and a comparison with other organ surfaces.
We examined the absorption of phenolsulfonphthalein (PSP) and fluorescein isothiocyanate dextrans (FD-4, MW 4400; FD-10, MW 9500; FD-40, MW 40 500) as model compounds through the small intestinal serosal surface. After application to the rat small intestinal serosal surface using a cylindrical diffusion cell, each compound was absorbed at different rates. The absorption ratios in 6 h after PSP, FD-4, FD-10 and FD-40 application were calculated to be 89.2, 34.6, 14.9 and 2.1% of dose, respectively. Elimination profiles of PSP, FD-4 and FD-10 from the small intestinal serosal surface obeyed first-order kinetics. Moreover, we calculated the apparent permeability coefficient P(app) for comparison to other organ surfaces. The kidney had the highest absorption efficiency, as shown by having more than 1.5 times significantly higher P(app) values of PSP, FD-4 and FD-10. Similar to the other organ surfaces, a correlation was observed between the P(app) of the small intestine and the molecular weight of these hydrophilic compounds. In addition, the small intestine is likely to contribute largely to hydrophilic compound absorption from the peritoneal cavity, judging from absorption clearance, CL(a), calculated using the peritoneal organ surface area.